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Abstract 

Background: The use of pacifiers is commonplace in Australia and has been shown to be negatively associated 
with breastfeeding duration. In order to influence behaviour related to the use of pacifiers it is important to 
understand the reasons for their use. The primary aim of this observational study was to investigate who (if 
anyone) advises first-time mothers to give a pacifier and the reasons for which they first give (or try to give) a 
pacifier to their infant. Additionally, this study investigated the predictors of pacifier use and the relationship 
between pacifier use and breastfeeding duration. 

Methods: In total, 670 Australian first-time mothers recruited as part of the NOURISH trial completed a 
questionnaire regarding infant feeding and pacifier use. 

Results: Pacifiers were introduced by 79% of mothers, of whom 28.7% were advised to use a pacifier by their 
mother/mother-in-law with a further 22.7% being advised by a midwife. The majority of mothers used a pacifier in 
order to soothe their infant (78.3%), to help put them to sleep (57.4%) and to keep them comforted and quiet 
(40.4%). Pacifiers given to infants before four weeks (adjHR 3.67; 95%CI 2.14-6.28) and used most days (adjHR 3.28; 
95%CI 1.92-5.61) were significantly associated with shorter duration of breastfeeding. 

Conclusions: This study identifies an opportunity for educating new mothers and their support network, 
particularly their infant's grandmothers, with regards to potential risks associated with the early and frequent use of 
a pacifier, and alternative methods for soothing their infant, in order to reduce the use of pacifiers and their 
potentially negative effect on breastfeeding duration. 



Background 

Breastfeeding is known to be the ideal form of infant 
nutrition, not only because of its direct nutritional bene- 
fits to the infant, but also for its immune-protective and 
numerous other physiological benefits to the infant and 
mother [1,2]. In Australia, results of the 2004-2005 
National Health Survey indicate that while 87.8% of 
mothers initiated breastfeeding, only half of infants 
(50.4%) were being breastfed to some extent at 6 
months of age [3]. Pacifier use has been shown to have 
a strong negative association with decreased exclusive 
and overall breastfeeding duration [4,5]. The early intro- 
duction of a pacifier rather than pacifier use per se 
appears to be strongly associated with shortened dura- 
tion of breastfeeding. One of few randomized controlled 
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trials (RCT) investigating this association reported a 
shorter overall breastfeeding duration in infants intro- 
duced to the pacifier by four weeks compared to those 
introduced from five weeks (adjHR 1.22; 95% CI 1.03 - 
1.44) [6]. Similarly, a longitudinal study from Australia 
found shorter duration of breastfeeding to be associated 
with pacifier introduction prior to but not after 10 
weeks of age [7]. A dose-related effect has been 
observed in four observational studies, where frequent 
pacifier use shows a stronger negative association with 
breastfeeding duration than occasional or infrequent use 
[8-11]. 

Despite this observational evidence, a recent systema- 
tic review reported that four RCTs with interventions 
aimed at reducing pacifier use did not demonstrate a 
difference in breastfeeding outcome [12]. The interven- 
tions included 'no pacifier' use and education regarding 
the avoidance of pacifiers and alternative soothing meth- 
ods compared with education regarding soothing 
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methods including pacifier use [9,13-15]. However, in 
two of these studies, non-compliance with the interven- 
tion was high, with many mothers in the intervention 
groups choosing to use a pacifier [12], and thus the 
interventions were not delivered as intended. 

Little is currently known about the reasons behind the 
use of pacifiers, and whether or not they have simply 
become a cultural norm [7,8,11]. The poor compliance 
in intervention studies suggests that the use of pacifiers 
is firmly entrenched in some cultures and that the rea- 
sons why mothers use pacifiers needs to be investigated 
and better understood in order to design effective inter- 
ventions to reduce pacifier use. Hence the aim of this 
study was to investigate who (if anyone) advises first- 
time mothers to give a pacifier and the reasons for why 
they first give (or try to give) a pacifier to their healthy 
term infant. Additionally, this study aimed to identify 
predictors of pacifier use and confirm (or refute) pre- 
vious research regarding pacifier use and breastfeeding 
duration. 

Methods 

Sample 

Participants were mothers and infants enrolled in the 
NOURISH study which has been described elsewhere 
[16]. NOURISH is a multi-centre, RCT evaluating the 
efficacy of a community-based intervention that encour- 
aged positive feeding practices that promote healthy 
infant food preferences and intakes (Australasian Clini- 
cal Trials Registration ACTRN 1260800056392) [16]. 
Subjects were recruited in a two-phase process in Ade- 
laide, South Australia and Brisbane, Queensland, Austra- 
lia (Figure 1). A consecutive sample of eligible mothers 
was first approached in public and private hospitals, 
after delivery of their infant from February until June 
2008 and September 2008 until March 2009. The first 
approach requested consent and details for later contact. 
Consenting mothers were contacted again when their 
baby reached four to seven months for full enrolment 
and baseline assessment prior to allocation to the trial. 
Eligibility criteria included medically healthy primipar- 
ous birth, infant born at 37 or more weeks gestation 
and birth weight of at least 2500 g; mother aged 18 
years or more with good written and verbal English 
skills and residing in (or near) Adelaide or Brisbane. 
Mother-infant pairs were excluded if the infant was 
diagnosed with a congenital abnormality or chronic con- 
dition that was likely to influence development, includ- 
ing feeding ability, or if the mother self-reported eating 
or mental health disorders. Approval was obtained from 
the ethics committees at both Flinders University and 
Queensland University of Technology, and each recruit- 
ment hospital. 



Data collection 

Data collected at first contact from both consenting and, 
where possible, non-consenting mothers included 
maternal age and relationship status at infant's birth, 
highest level of education attained, country of birth and 
infant gender. Those consenting to full enrolment com- 
pleted the baseline assessment which included a self- 
administered questionnaire. A combination of evidence 
from the literature and expert opinion was used to 
develop four questions on pacifier use. One open-ended 
question asked for the age at which the pacifier was first 
given. Three pre-coded questions considered frequency 
of pacifier use, who (if anyone) advised the mother to 
give her infant a pacifier and the reasons for giving a 
pacifier. An 'other' category was included in the pre- 
coded questions to ensure that all responses were 
captured. 

Data analysis 

All data were double-entered into a Microsoft Access 
database, and then imported into the Statistical Package 
for the Social Sciences (SPSS 17.0). Study participants 
were compared with non-participants using independent 
samples T-Tests for maternal age at infant's birth, and 
Chi-square tests for independence for relationship status 
at infant's birth, highest level of education attained, 
country of birth and initial feeding intention. Non-parti- 
cipants were those mothers who declined further con- 
tact at the first approach but consented to provide basic 
demographic data, and those who subsequently declined, 
or could not be recontacted for, full enrolment. Descrip- 
tive statistics were used to present data on variables 
related to pacifier use. 

Bivariate and multivariate binary logistic regression 
analyses were used to investigate pacifier use in relation 
to mother's age and relationship status at infant's birth, 
highest level of education, country of birth, and infant's 
gender. Infants were defined as pacifier 'users' or 'non- 
users' (dependent variable) based on whether or not the 
infant had ever used a pacifier, regardless of current use. 
Bivariate Cox regression analyses were used to deter- 
mine hazard ratios (HR) and 95% confidence intervals 
(CI) for breastfeeding duration by age pacifier given and 
extent of pacifier use, maternal age, level of education, 
relationship status and infant gender. Breastfeeding 
duration refers to the duration of time that a mother 
breastfed to any extent and was measured in weeks. To 
account for those still breastfeeding at baseline, a cen- 
soring factor was applied. Two multivariate Cox regres- 
sion analyses were performed to determine if age 
pacifier given (model one) and the extent of pacifier use 
(model two) were independently associated with breast- 
feeding duration adjusting for potential confounding 
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*causes of ineligibility after initial consent included diagnosis of postnatal depression, or infant health problems, or 
family moving away from the region. 

Figure 1 Subject Recruitment Flowchart. Figure 1 "causes of ineligibility after initial consent included diagnosis of postnatal depression, or 
infant health problems, or family moving away from the region. 



factors demonstrating a significant association with 
breastfeeding duration in the bivariate analyses. Survival 
analyses (Life Tables) plots were used to illustrate the 
effect of age at pacifier introduction and the extent of 
pacifier use on breastfeeding duration. Pairwise compari- 
sons were made in order to determine if there were sig- 
nificant differences between survival curves. Significance 
for all analyses was set at a P-value of 0.05 or less. 

For both logistic and Cox regression analyses, mater- 
nal age was categorised into four age groups; < 25 years, 
25 to 29 years, 30 to 34 years and 35+ years (reference). 
Relationship status was collapsed into two categories; 'in 
a relationship' (reference) and 'not in a relationship'. 
Highest level of maternal education was collapsed into 
three categories; university (reference). Trade / Techni- 
cal And Further Education (TAFE), and high school. 
Mother's country of birth was grouped into 'Australia' 
(reference) and 'Other'. 



Results 

Sample characteristics 

A total of 670 mothers from the full allocate NOURISH 
sample (N = 698), of whom 63% were from Brisbane, 
provided complete data required for this study. One 
third of participants were aged between 30 and 34 years 
(n = 243) and 78 per cent were born in Australia (n = 
522) (Table 1). The mean age of the infants at baseline 
was 18.6 weeks (± 4.3, range 9.4 - 31.6) with 97% being 
breastfed at some stage since birth and 73.2% still 
breastfed to some extent at the time the questionnaire 
was completed (57.8% fully breastfed, 15.4% breast plus 
formula). When compared to non-participants, partici- 
pants were significantly older (30.8 ± 5.2 vs 27.9 ± 5.5 
years, P < 0.001), had a higher level of education (x^ 
168.00, P < 0.001), were more likely to be in a relation- 
ship (x^ 29.31, P < 0.001) and more likely to intend to 
breastfeed (x^ 19.31, P < 0.001). 
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Table 1 Characteristics of participants and non-participants 


Variable 


Participants (N = 670*) 


Non-participants (N = 1780*) 


Pearson Chi Square Value 


Mean (SD) or N (%) 


(P Value) 


Mother's a^e at delivery 


30.8 (5.2) 


27.9 (5.5) 


(< 0.001) 


Hic|hest level of education 








University 


j9d (by.O) 


545 (31 .8) 


168.00 


Trade / TAPE" 


154 (23.0) 


457 (26.7) 


(< 0.001) 


High School 


1 Z. 1 \ i CJ.W/ 


710 (41.5) 




Mother's relationship status at infant's birth 








Not in a relationship 


30 (4.5) 


200 (11.8) 


2931 


In a relationship 


639 (95.5) 


1493 (88.2) 


(< 0.001) 


Initial feeding intention 








Breastfed 


628 (94.3) 


1 565 (88.8) 


1931 


Formula 


10 (1.5) 


85 (4.8) 


(< 0.001) 


Combination (breastfed & formula) 


28 (4.2) 


1 1 3 (6.4) 




Mother's country of birth 








Australia 


522 (78.6) 


1288 (75.8) 


2.10 


Other 


142 (21.4) 


411 (24.2) 


(0.16) 



' Technical And Further Education (TAPE) 

*totals may not add up to N value due to missing data in some variables 



Pacifier use 

In total 79% of infants (n = 532) had ever used a paci- 
fier, and 69% of infants (n = 464) were currently using a 
pacifier at baseline, while 10% of mothers had tried but 
were no longer giving a pacifier to their infant. The 
median age at which a pacifier was introduced was 2 
weeks (IQR 0.6-4 weeks) and two thirds of infants (n = 
353) were given a pacifier prior to 4 weeks of age. Of 
those infants currently using a pacifier, 85.1% (n = 395) 
were using it most days and 14.9% less often. The fre- 
quency of pacifier use was not associated with the age 
at which it was first given (x^ 3.43, P = 0.18). Mothers 
with a high school education, compared with a univer- 
sity education, were more likely to give their infant a 
pacifier (OR 2.12; 95% CI 1.17 - 3.81) and mothers born 
outside Australia were less likely to use pacifiers (OR 
0.60; 95% CI 0.39 - 0.93) (Table 2). The relationship 
with mother's highest education level and country of 
birth remained significant (adjOR 1.95; 95% CI 1.08 - 
3.53 and adjOR 0.61, 95% CI 0.40 - 0.95, respectively) 
after adjustment for potential confounders. 

Who advised mother to give a pacifier and the reasons 
for first giving (or trying to give) a pacifier? 

Approximately one third of mothers (30.6%) reported that 
no-one had advised them to use a pacifier, while mothers 
or mothers-in-law, and midwives were the most common 
sources of advice (28.7% and 22.7% respectively) (Table 3). 
Friends were an important source of advice (20.2%) with 
other family members (16.6%) and husbands/partners 
(14.7%) less so. A small number of women were advised 
by a medical professional or other health professional to 



use a pacifier. Mothers generally reported more than one 
reason for giving their infant a pacifier (Table 4). The 
most common reasons were to soothe their infant (78.3%), 
to help put them to sleep (57.4%) and to keep them com- 
forted and quiet (40.4%). One in five mothers introduced a 
pacifier 'because it is natural for babies to suck' and a 
further one in five introduced it to prevent their baby 
from sucking their thumb. A number of reasons related to 
breastfeeding were also selected, namely to stretch the 
length of time between feeds, to help take baby off the 
breast after a feed, and to reduce non-nutritive sucking 
time on the breast. It was also used to soothe babies when 
teething. 

Pacifier use and breastfeeding duration 

After adjusting for mother's highest level of education, 
mother's age at delivery and relationship status in the 
Cox regression analyses, mothers who gave (or tried to 
give) their infant a pacifier prior to 4 weeks of age were 
more likely to have discontinued breastfeeding (adjHR 
3.67; 95% CI 2.14 - 6.28) than mothers who had never 
given their infant a pacifier. Similarly, in a second 
adjusted model use of a pacifier on most days was signifi- 
cantly associated with shorter duration of breastfeeding 
(adjHR 3.28; 95% CI 1.92 - 5.61) compared with never 
having used a pacifier. Survival curves for overall breast- 
feeding duration by age of introduction of pacifier and 
extent of pacifier use are displayed in Figures 2 and 3. 

Discussion 

There is limited published research regarding who and 
what influences a mother's decision to give her infant a 
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Table 2 Bivariate and multivariate logistic regression: factors associated with pacifier use (N = 670) 




i^ruae tjaas naiio 


Mojusiea uaos naiio 




(95% Confidence Interval) 


(95% Confidence Interval) 


Mother's 396 at dslivory 






< 25 yGsrs 


1 .03 (0.54 - 2.00) 




25-29 years 


1 .1 1 (0.65 - 1 .91) 






0 91 (0 55 -1 501 




>35 years 


1.00 




Hinhpct IpvpI nf pHur^tinn 






University 


1.00 


1.00 


Trade / TAPE 


1.14 (0.73 - 1.80) 


1.12 (0.70 - 1.77) 


Hiyh Schoo 


2.12 (1.17 - 3.81) 


1.95 (1.08 - 3.53) 


Mother's relationship status at infant's birth 






Relationship 


1.00 




Not in a relationship 


1.31 (0.49 - 3.50) 




Infant's gender 






Female 


1.00 




Male 


1 .34 (0.92 - 1 .95) 




Mother's country of birth 






Australia 


1.00 


1.00 


Other 


0.60 (0.39 - 0.93) 


0.61 (0.40 - 0.95) 



pacifier. In view of the well documented, and confirmed 
in this study, negative association between pacifier use 
and breastfeeding duration, the results of this study are 
of importance to inform the design of any future inter- 
ventions aimed at reducing pacifier use. 

This study confirms the widespread use of pacifiers by 
Australian mothers reported in an earlier study [17] 
with eight out of 10 infants having been given a pacifier 
at some stage and seven out of 10 infants still using a 
pacifier at the time data for this study were collected. In 
the present study, women with a high school education 

Table 3 Who advised the mother to give her infant a 
pacifier (multiple response frequencies) (N = 529) 



Advised mother to give infant a pacifier Percentage of cases 

(%) 

Prompted responses 

No-one 30.6 

IVlother / mother-in-law 28.7 

Midwife 22.7 

Friend(s) 20.2 

Other family member 16.6 

Husband / partner 14.7 

Child health nurse 9.8 

Doctor / GP 3.2 

Unprompted (other) responses 

Other health professional 2.6 

Other / Unspecified person 1.2 

Given to infant by hospital staff without 0.4 
permission 



Table 4 Reasons for first giving (or trying to give) infant 



a pacifier (N = 530) 

Reasons for first giving (or trying to give) Percentage of 

infant a pacifier cases* 

Prompted responses 

To soothe baby when upset/irritable, or for 78.3 
other reasons 

To help put baby to sleep 57.4 

To keep baby comforted and quiet 40.4 

Because it is natural for babies to suck 21.9 

To prevent baby from sucking thumb 20.9 

To help stretch the time between feeds 12.6 

To soothe baby when teething 9.4 

To help in taking baby off the breast after a 6.8 
feed 

As a distraction 5.2 

Because it reduces baby's risk of SIDS 4.7 

Because it is normal to use a pacifier 1.9 

To help wean baby from breast to bottle 0.9 

Don't know the reason 0.4 

Unprompted (other ) responses 

To treat/reduce baby's reflux/vomiting/colic/ 4.3 
wind/hiccups 

To reduce 'non-nutritive' sucking on breast 3.4 

To assist in / improve attachment / 1.7 
breastfeeding 

Other reasons/not specified 1,4 

To reduce the effect of pressure changes 0.8 
during flights 

* Mothers could cite more than one reason 
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Figure 2 Survival curve - breastfeeding duration by age at pacifier introduction. Figure 2 footnote * p values are for pairwise comparisons 
witin pacifier introduction '< 4 weeks'. 



were more likely to use a pacifier than women with a 
university education. This association between lower 
education level and pacifier use is supported by a pre- 
vious study conducted in Brazil [18]. Cultural differ- 
ences in the use of pacifiers were observed in this 
current study with women born outside of Australian 
being significantly less likely to give their infant a paci- 
fier than Australian born mothers. This finding is con- 
sistent with the findings of a multicentre study [19] 
which reported a widespread difference between coun- 
tries in the prevalence of pacifier use ranging from 
12.5% in Japan to 71% in the Ukraine. The findings of 
this study suggest that pacifier use in Australia, while 
approaching universality, is still significantly influenced 
by socioeconomic and cultural factors. 

This study showed that almost 60% of mothers gave 
(or tried to give) their infant a pacifier to help settle 
them to sleep, which is consistent with the findings of a 
New Zealand study [11]. Using pacifiers to soothe or 
comfort a crying or distressed infant, or to settle an 
infant to sleep, is likely to result in prolonged or exten- 
sive use of the pacifier as crying and sleep are both 



necessary and frequent behaviours in newborn infants. 
This may explain the early introduction of pacifiers by 
the majority of mothers (two thirds before 4 weeks) and 
the large percentage of mothers using pacifiers most 
days. The reportedly wide variation in the use of a paci- 
fier between different countries [19] suggests that 
women from other cultures must use other methods 
that do not involve the use of a pacifier to effectively 
soothe their infant. Certainly, it has been shown that 
pacifiers are no more effective than the traditional 
('attachment') methods of soothing (breastfeeding, carry- 
ing, rocking) [9] and the traditional methods of soothing 
may better support mother-infant bonding and subse- 
quently breastfeeding success [20]. 

Another reason why relatively large numbers (20%) of 
mothers introduced a pacifier was 'because it is natural 
for babies to suck'. A similar reason was cited in a New 
Zealand study with almost half of the mothers reporting 
they used the pacifier to satisfy their infant's 'need' to 
suck [11]. One of five mothers also gave their infant a 
pacifier to prevent them from sucking their thumb. 
However the use of a pacifier to discourage thumb 
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Figure 3 Survival curve - breastfeeding duration by extent of pacifier use. Figure 3 footnote *p values are for pairwise comparisons witli 
frequency of pacifier use 'most days'. 



sucking may replace one bad habit with another, both of 
which have been shown to increase the risk of dental 
malocclusion [21]. A recent study reported that for each 
additional year of persistence with non-nutritive sucking, 
either pacifier use or finger sucking, there was a 2.3 
times greater chance of dental malocclusion [22]. 

Finally, some mothers intentionally used the pacifier in 
order to stretch the time between breastfeeds (13%), to 
help remove the baby from the breast after a feed (6.8%) 
or to reduce 'non-nutritive' (or 'comfort') sucking on the 
breast (3.4%). It is important that breastfed infants are 
demand fed in the first weeks of life in order to establish 
the breast milk supply [23]. The use of a pacifier for 
these reasons, particularly in the first four weeks of life, 
may disrupt the establishment of milk supply, thereby 
leading to a shorter duration of breastfeeding. The use of 
a pacifier to prolong the time between breastfeeds may 



reflect a mother's desire or naive expectation of auton- 
omy from their infant. This is consistent with the finding 
in numerous studies that women who choose to partially 
breastfeed do so in order that they can leave their child 
in the care of their partner or another person [24] or dis- 
continue breastfeeding due to a sense of restriction [25] . 

The use of pacifiers may be related to a variety of 
inter-related factors. For instance, younger, less educated 
mothers may be less aware of alternative methods of 
soothing infants, whereas older, better educated mothers 
may use 'attachment methods' of soothing such as car- 
rying, rocking, swaddling, singing and massage and only 
use 'non- attachment methods' of soothing (i.e. pacifiers) 
as a last resort. A Dutch multicultural study demon- 
strated that less educated women were less likely to 
carry, rock or swaddle their infant and more likely to 
give their infant a pacifier or night bottle compared with 
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more educated women [26]. It may be that the conco- 
mitant use of alternative non-attachment soothing 
methods such as a night bottle may be a confounder 
not considered in this or other studies. While plausible 
mechanisms for how a pacifier may contribute to the 
early cessation of breastfeeding have been postulated it 
is possible that the use of a pacifier may simply be a 
marker of breastfeeding problems that result in the early 
cessation of breastfeeding rather than an independent 
cause of breastfeeding cessation [10]. For instance, pro- 
longed suckling at the breast may be an indicator that 
an infant's nutritional needs are not being met, perhaps 
due to poor feeding technique, and warrants investiga- 
tion by a health care professional. 

Studies have shown that an infant's grandmothers 
(both maternal and paternal) are a key influence on the 
way a first-time mother cares for her child and they 
have been shown to be influential with regards to a 
woman's decision to initiate [27] and continue breast- 
feeding [7]. They may be a source of both solicited and 
unsolicited advice, and in this study mothers and 
mothers-in-law were identified as a woman's primary 
source of advice regarding the use of a pacifier. Many of 
these grandmothers may not be aware of the negative 
association of pacifier use with breastfeeding duration 
and dental malocclusion, as much of this evidence has 
been published in the last 20 years or so. Interventions 
that aim to reduce the use of pacifiers should include 
opportunities for grandmothers to learn of the risks 
associated with early and frequent pacifier use. These 
may be in the form of print material specifically targeted 
at grandmothers and/or the opportunity to accompany 
their daughters/in-law to antenatal classes where feeding 
and pacifier use is discussed, to ensure that their knowl- 
edge aligns with current recommendations. 

A third of mothers reported being advised to use a 
pacifier by a midwife or child health nurse. The ques- 
tionnaire design did not allow for identification of 
whether women had received this advice from a hospi- 
tal-based or community-based midwife or child health 
nurse. Based on the 'Ten steps to successful breastfeed- 
ing'. Baby Friendly Health Initiative (BFHI) accredited 
hospitals discourage the use of artificial teats or pacifiers 
in breastfeeding mothers [23]. Future research should 
distinguish between hospital-based and community- 
based workers in order to investigate further the asso- 
ciation between the advice and BFHI accreditation. 
Nevertheless, ensuring the currency and quality of mid- 
wife and child health nurse advice is important. 

This study confirmed the findings of numerous other 
studies that there is a negative association between paci- 
fier use and breastfeeding duration, and more specifi- 
cally, that the association is related to the time of 
introduction and frequency of use. Our results indicate 



that infants given a pacifier prior to four weeks of age 
and those using pacifiers most days had a three-fold risk 
of shorter breastfeeding duration, independent of mater- 
nal education and age. These results are similar to those 
of two Australian studies, supporting a stronger associa- 
tion between shorter breastfeeding duration and early 
pacifier introduction compared with later introduction 
[7,17]. Previous research has also found similar results 
with regards to frequency of use [8,10]. 

This study has a number of limitations, firstly the 
restriction of this study to first time mothers means 
that results cannot be generalised to all mothers, 
although previous research indicates that the association 
between pacifier use and breastfeeding duration exists 
in both primiparous and multiparous mothers [5]. A 
major limitation of the study is that the sample is not 
representative of the population from which it was 
drawn, further limiting the generalizability of results. 
While 76% of women contacted shortly after delivery 
agreed to be contacted when their infants were older, 
only 44% consented to participate further when 
approached the second time. The relatively low 
response rate is consistent with other Australian studies 
that involve an active intervention [28,29]. First time 
mothers were probably less inclined, once they had rea- 
lised how time consuming caring for a young infant can 
be, to participate in a study which possibly would 
require them to attend education sessions. However this 
also means that the significance of some results to the 
general population may have been underestimated. For 
example, participants were older and better educated 
and likely therefore to be more health conscious. Given 
that an education level lower than university was posi- 
tively associated with both early introduction and more 
frequent use of pacifiers, this may lead to an underesti- 
mation of both these measures of pacifier use. The 
investigation of pacifier use was not the primary pur- 
pose of the NOURISH study, which limited the ability 
to investigate pacifier use more extensively, particularly 
because the design of the study was retrospective, intro- 
ducing potential recall bias, and preventing investigation 
of the causality of the relationship between pacifier use 
and breastfeeding duration. 

Nevertheless, this study has several strengths and con- 
firms the findings of earlier studies. As previously identi- 
fied breastfeeding rates and rates of pacifier use vary 
greatly between countries [19], highlighting the need for 
country specific data, which this study provides being 
one of only a handful of studies conducted in Australia. 
The sample size of this study was relatively large, and 
inclusion of data from two cities increases its generaliz- 
ability. The scope of this study is greater than previous 
Australian studies, being the first to investigate both 
who advises first-time mothers to give a pacifier, and 
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the reasons for which they first give a pacifier to their 
infant. 

Conclusions 

This study confirms the findings of earUer studies that 
the use of a pacifier is widespread in AustraUa and that 
the early introduction, and frequent use, of a pacifier is 
associated with shorter breastfeeding duration. Further- 
more, it identifies an opportunity for educating new 
mothers and their support network, particularly grand- 
mothers, with regards to potential risks associated with 
the early and frequent use of a pacifier, and alternative 
methods for soothing their infant, in order to reduce 
the use of pacifiers and the potentially negative effect 
associated with their use on breastfeeding duration. 
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